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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a composition, which is excellent in 
transferability of signals from a stamper, is small in warpage when molded as a 
substrate and has a small refractive index in a vertical direction of a molded 
substrate, by compounding a specified amount of polystyrene glycol having a 
specified molecular weight in an aromatic polycarbonate resin having a specified 
molecular weight. 

SOLUTION: 0.2 to 50 pts.wt. of polystyrene glycol having a molecular weight of 3 00 
to 10,000 is compounded in 100 pts.wt. of an aromatic polycarbonate resin having a 
viscosity-average molecular weight of 10,000 to 23,000. The aromatic polycarbonate 
resin should preferably be composed of structural units of formula I, and should 
more preferably be composed of a polycarbonate resin prepared from 2,2-bis(4j L 
hydroxyphenyl ) propane ( bi- sphenol A). In the formula, Rl and R2 independently 
represent H, 1-6C alkyl or phenyl; and R3 and R4 independently represent H, 1-6C 
alkyl or halogen. The composition is used as a substrate for optical disk and 
particularly, as a substrate for high density optical disk . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk substrate which consists of aromatic 
series polycarbonate resin for optical disk substrates, and this aromatic series polycarbonate resin in 
detail about an aromatic series polycarbonate resin constituent. 
[0002] 

[Description of the Prior Art] Conventionally, aromatic series polycarbonate resin is excellent in 
transparency, shock resistance, thermal resistance, etc., and the mold goods obtained have been widely 
used as resin for optical disk substrates from a thing, such as excelling also in dimensional stability. 
[0003] However, the correspondence is difficult, although various engine performance is demanded of 
the substrate as the signal consistency of an optical disk goes up in recent years. For example, in order to 
raise the consistency of a signal, since spacing of a guide rail (groove) or a pit becomes small and the 
depth also becomes deep at coincidence, the faithful imprint to the substrate of the signal stamped on the 
stamper becomes difficult. Moreover, the more it will become high density especially since exact 
playback of a signal becomes difficult if the camber (tilt) of a substrate is large, the more low camber 
nature is required. Furthermore, the problem that unlike the conventional optical disk the case of a high 
density magneto-optic disk the C/N ratio of a signal property falls if especially the perpendicular 
direction refractive-index difference of a substrate is not small occurs. 

[0004] Although lowering viscosity average molecular weight to 15,000 to about 18,000 is performed in 
order that the polycarbonate resin for the conventional optical disk substrates may raise a fluidity, 
imprint nature does not necessarily improve only by lowering molecular weight. In order to raise imprint 
nature, there is the approach of raising the die temperature at the time of substrate shaping, but if a die 
temperature is raised, since the thickness of a substrate is as thin as 0.6mm, it will become easy to shave 
a substrate like the DVD substrate of high density. Although it is possible to add a glass fiber and an 
inorganic bulking agent and to raise rigidity in order to make the camber of a substrate small, additives, 
such as a glass fiber and an inorganic bulking agent, loom in a substrate front face in many cases, and 
cause a poor imprint of a signal. A fibrous additive still like a glass fiber has a high anisotropy, and 
since orientation is carried out in the flow direction at the time of injection molding, in the case of split 
mold goods like especially an optical disk substrate, there is also a fault of being easy to generate 
camber. 

[0005] Although it is the purpose which improves the appearance of the mold goods containing a fibrous 
additive, for example, the approach of adding plasticizers, such as a phthalic-acid system compound, the 
approach of adding the low-molecular- weight object (oligomer) of aromatic series polycarbonate resin, 
the approach of blending the poly caprolactone, etc. are proposed, all have the problem to which thermal 
resistance falls. 

[0006] Moreover, in the case of a high density magneto-optic disk, the numerical aperture of the lens of 
laser becomes large, the oblique-incidence component of laser increases, and the one where a 
perpendicular direction refractive-index difference (refractive-index difference of one shaft in a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/20/06 



JP,2000-351891,A [DETAILED DESCRIPTION] 



Page 2 of 6 



substrate side and a substrate thickness shaft) is lower is desirable. Although the molecular structure is 
improved conventionally, a photoelastic coefficient is lowered or various approaches, such as blending 
or copolymerizing the thing of the positive/negative of a proper birefringence, are tried in order to lower 
a perpendicular direction refractive-index difference, since the special molecular structure is required, 
the cost of a monomer is high, a moldability is bad, and there is a problem also in productivity. 
Therefore, it was difficult to obtain the resin for optical disk substrates with which are satisfied of all of 
high imprint nature, low camber nature, and a low perpendicular direction refractive-index difference 
until now. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the optical disk 
substrate fabricated using the aromatic series polycarbonate resin constituent excellent in the low 
perpendicular direction refractive-index difference of the high imprint nature which makes the signal of 
a stamper imprint to a substrate faithfully, the low camber nature to which the camber of a substrate 
becomes small, and the optical disk substrate fabricated, and this aromatic series polycarbonate resin 
constituent. 
[0008] 

[Means for Solving the Problem] Made in order that this invention may solve the above-mentioned 
problem, the summary consists in the aromatic series polycarbonate resin constituent which comes to 
carry out 0.2-50 weight section combination of the polystyrene glycol whose molecular weight is 300- 
10,000, and is characterized by the viscosity average molecular weight of aromatic series polycarbonate 
resin being 10,000-23,000 to the aromatic series polycarbonate resin 100 weight section. 
[0009] Hereafter, this invention is explained to a detail. The polymer or copolymer obtained by the ester 
interchange method to which the phosgene method to which a dihydroxy diaryl compound and a 
phosgene are made to react or a dihydroxy diaryl compound, and carbonates, such as diphenyl 
carbonate, are made to react as aromatic series polycarbonate resin in this invention is mentioned. 
[0010] As a dihydroxy diaryl compound, screw (4-hydroxy diphenyl) methane besides bisphenol A, 1 
and 1 -screw (4-hydroxyphenyl) ethane, 2, and 2-screw (4-hydroxy diphenyl) butane, 2 and 2-screw (4- 
hydroxyphenyl) octane, a screw (4-hydroxyphenyl) phenylmethane, 2 and 2-screw (4-hydroxy-3- 
methylphenyl) propane, 1, and 1 -screw (the 4-hydroxy-3-3rd buthylphenyl) propane, 2 and 2-screw (4- 
hydroxy-3-BUROMO phenyl) propane, 2, and 2-screw (4-hydroxy - 3, 5-dibromo phenyl) propane, The 
screw (hydroxy aryl) alkanes like 2 and 2-screw (4-hydroxy - 3, 5-dichlorophenyl) propane The screw 
(hydroxy aryl) cycloalkanes like 1 and 1 -screw (4-hydroxyphenyl) cyclohexane 4, 4 ! -dihydroxy 
diphenyl ether, 4, 4'-dihydroxy -3, dihydroxy diaryl ether like 3 f -dimethyl diphenyl ether, 4, a 4 f - 
dihydroxy phenyl sulfide, 4, 4 , -dihydroxy -3, and the dihydroxy diaryl sulfides like a 3 f -dimethyl 
diphenyl sulfide 4, a 4'-dihydroxydiphenyl sulfoxide, 4, 4 ! -dihydroxy -3, and the dihydroxy diaryl 
sulfoxides like 3'-dimethyl diphenyl sulfoxide 4, 4 f -dihydroxydiphenyl sulfone, 4, 4'-dihydroxy -3, and 
the dihydroxy diaryl sulfones like 3 -dimethyl diphenylsulfone are mentioned. Although these are 
independent, or two or more kinds use them, mixing, they may use BIPERAJIN, dipiperidyl, 
hydroquinone, resorcinol, 4, and 4'-dihydroxydiphenyl etc., mixing other than these. 
[001 1] As aromatic series polycarbonate resin, the aromatic series polycarbonate resin which consists of 
a structural unit expressed with the following general formula (1) is mentioned preferably, the inside of 
a formula, and Rl and R2 — respectively ~ a hydrogen atom, the alkyl group of carbon numbers 1-6, 
and a phenyl group ~ desirable — a hydrogen atom and the alkyl group of carbon numbers 1-6 — being 
shown - R3 and R4 ~ respectively — a hydrogen atom, the alkyl group of carbon numbers 1-6, and a 
halogen atom - a hydrogen atom and the alkyl group of carbon numbers 1-6 are shown preferably. 
[0012] 
[Formula 2] 
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[0013] As aromatic series polycarbonate resin, the polycarbonate resin made to manufacture from 2 and 
2-screw (4-hydroxyphenyl) propane (bisphenol A) is mentioned more preferably. 
[0014] The viscosity average molecular weight of aromatic series polycarbonate resin is 10,000-23,000. 
If the mold goods with which rigidity is low practical in viscosity average molecular weight being less 
than 10,000 are hard to be obtained and 23,000 is exceeded, since it is inferior to a fluidity, shaping 
distortion will increase, and the birefringence of a substrate will increase. Viscosity average molecular 
weight is 12,000-20,000 preferably. It is 14,000-18,000 more preferably. In addition, by this invention, 
viscosity average molecular weight (M) uses a methylene chloride as a solvent, asks for limiting 
viscosity (eta) using an Ostwald viscometer, and means the viscosity formula of the next Schnell, i.e., 
the value computed from =(eta)1.23xlO-5M0.85. 

[0015] The aromatic series polycarbonate resin in this invention can be obtained using the phosgene 
method (interfacial polycondensation method), an ester interchange method (scorification), etc. which 
are used in manufacture of the usual polycarbonate. 

[0016] As a polystyrene glycol in this invention, it has the structural unit expressed with the following 
general formula (2). 
[0017] 
[Formula 3] 



CH-CH 2 - O 




[0018] The molecular weight of a polystyrene glycol is 300-10,000. When it becomes it easy to 
volatilize that molecular weight is less than 300 as gas at the time of molding and molecular weight 
exceeds 10,000, the effectiveness of glass-transition-temperature reduction is small. The molecular 
weight of a polystyrene glycol is 400-8,000 preferably, and is 500-5,000 more preferably. The molecular 
weight of a polystyrene glycol can be measured by GPC (gel permeation chromatography). 
[0019] The loadings of a polystyrene glycol are 0.2 - 50 weight section to the aromatic series 
polycarbonate resin 100 weight section. The transparency of a substrate will be easy to be spoiled, if it is 
less than 0.3 weight, and there will be little reduction of glass transition temperature, rigid improvement, 
and effectiveness of low perpendicular form birefringence and 50 weight sections will be exceeded. The 
loadings of a polystyrene glycol are 0.3 - 30 weight section preferably to the aromatic series 
polycarbonate resin 100 weight section, and are 0.5 - 25 weight section more preferably. 
[0020] By adding a polystyrene glycol to an aromatic series polycarbonate, the glass transition 
temperature of a resin constituent decreases, and rigidity increases to coincidence, the effectiveness that 
the fall of glass transition temperature has the same effectiveness as the case where the die temperature 
at the time of shaping is raised, it is effective in imprint nature improving even if it does not raise a die 
temperature, and a rigid increment makes the camber of a substrate small — that — it comes out and a 
high imprint and low camber nature can be attained. As a reason which glass transition temperature 
reduces by adding a polystyrene glycol to an aromatic series polycarbonate, in order that styrene 
structure may arrange between chains, the skid nature of chains improves, and it is presumed for the 
plasticization effectiveness to increase. 
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[0021] Moreover, since the value of the proper birefringence of styrene structure is smaller than the 
value of the proper birefringence of an aromatic series polycarbonate, by adding a polystyrene glycol to 
an aromatic series polycarbonate, it decreases the proper birefringence of an aromatic series 
polycarbonate, and is effective in reducing a perpendicular direction refractive-index difference. 
Furthermore, since there is also work like a plasticizer, a polystyrene glycol exists between the chains of 
an aromatic series polycarbonate, the phenyl group of a polystyrene glycol is perpendicularly located 
also to the benzene ring of the aromatic series polycarbonate of a principal chain, and a photoelastic 
coefficient also decreases, it is thought that it is effective in reducing a perpendicular direction 
refractive-index difference. 

[0022] By the interaction of the styrene structure and the chain with which the polycarbonate resin 
constituent of this invention exists between chains, although the rigidity in a room temperature is high, 
glass transition temperature falls at the temperature of 1 00 degrees C or more, and a moldability 
improves. This is considered for easing the interaction of styrene structure and a chain and 
demonstrating the plasticizer effectiveness. For example, although the bending moduli of elasticity of 
the aromatic series polycarbonate resin of viscosity average molecular weight 16,000 itself are about 
two 22,000 kgf7cm, it is carrying out 20 weight sections combination of the polystyrene glycol, and a 
bending modulus of elasticity becomes high at about two 25,500 kgf/cm. 
[0023] Moreover, although the glass transition temperature of bisphenol A type aromatic series 
polycarbonate resin is about 140-150 degrees C, if a polystyrene glycol is blended, the glass transition 
temperature of a resin constituent will fall. For example, the glass transition temperature of an aromatic 
series polycarbonate resin constituent falls by about 10 degrees C by carrying out 1 weight section 
combination of the polystyrene glycol. 

[0024] A flame retarder, a fire-resistant assistant, a coloring agent, a plasticizer, lubricant, a 
thermostabilizer, an antistatic agent, a release agent, ultraviolet rays, an absorbent, etc. can be blended 
with the aromatic series polycarbonate resin constituent of this invention in the range which does not 
spoil the purpose of this invention if needed. The blending ratio of coal of a release agent is 10-20000 
ppm preferably to a polycarbonate copolymer, and is 50-10000 ppm more preferably. The blending ratio 
of coal of a thermostabilizer is 1-1000 ppm preferably to a polycarbonate copolymer, and is 2-600 ppm 
more preferably. As the manufacture approach of the aromatic series polycarbonate resin constituent of 
this invention, specified quantity combination of the various additives is carried out, it mixes to aromatic 
series polycarbonate resin with mixers, such as a V type blender, and the approach of carrying out 
melting and kneading of the obtained mixture, and pelletizing it with an extruder, is mentioned to it. 
[0025] Concrete ** is manufactured for the optical disk substrate of this invention by the following 
injection compressing methods by injection molding in said aromatic series polycarbonate resin. The 
mold clamp process which the injection compressing method equips with the thin disk made from nickel 
called the stamper which stamped the information which should be imprinted to a magneto-optic-disk 
substrate on the front face to one side of injection-molding metal mold, and closes a mold, The injection 
process which injects polycarbonate resin equipped with predetermined physical properties, the dwelling 
process which an after [ injection ] fixed time amount injection cylinder is operated, and holds a 
pressure, Actuation of the cooling process and mold locking cylinder which cool actuation of a injection 
cylinder, without reducing stop clamping pressure also opens a clasp mold, and consists of a die opening 
process which takes out the optical disk substrate with which the information on a stamper was 
imprinted as an injection-molded product. 

[0026] The optical disk substrate picked out from metal mold makes a magnetization recording layer, a 
reflecting layer, etc. form in the front face, makes a protective layer form on it further, sticks two or 
more substrates if needed, and uses them as an optical disk. An optical disk substrate can also be 
annealed before forming a magnetization recording layer, a reflecting layer, etc. 
[0027] Hereafter, although an example explains this invention to a detail further, this invention is not 
limited to the following examples, unless the summary is exceeded. 

[Example] The following component was used in the example and the example of a comparison. 
(1) Aromatic series polycarbonate resin : polycarbonate NOVAREX7020AD2 (the aromatic series 
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polycarbonate, viscosity average molecular weight 16,000 which were obtained using 2 and 2-screw (4- 

hydroxyphenyl) propane) for the optical disks made from Mitsubishi Engineering plastics 

[0028] (2) Polystyrene glycol : to the bottom of existence of the sodium methylate which is a catalyst, it 

pressurized, and phenylethylene oxide was warmed and carried out the polymerization, molecular 

weight obtained the thing of 750 and molecular weight obtained the thing of 1500, respectively. The 

evaluation approach in an example and the example of a comparison is shown below. 

(3) Glass transition temperature : it asked by the point of inflection in the temperature up of DSC (the 

SEIKO CORP. make, form:SSC-5000). They are 10-degree-C conditions for /under a nitrogen air 

current. 

[0029] (4) imprint nature: -- the channel depth of the R= 58mm point of a shaping substrate - an atomic 
force microscope (made in Olympus, form NV2100) using - cantilever: conical, load value 30nN, and 
the number of scan lines — it considered as : 128 and scan speed:5 sec/line. 

(5) Camber : using a disk camber angle measuring device (made in ADOMONSA Jens), and rotating an 
optical disk substrate by 60rpm, it is 25mm of radial [ of a substrate ], 37mm, 49mm, and 57mm in 
location, semiconductor laser with a wavelength of 780nm was irradiated, and it asked for whenever 
[ highest camber angle ]. 

[0030] (6) Perpendicular birefringence measuring method of an optical disk substrate: Radial 1 direction 
was decided and it asked for the perpendicular birefringence based on the formula following on radial 
[ R25 ], 36 and 47, and 58mm each point. 

Perpendicular birefringence VB=3. 9468x1 0-6x (30 degree inclination phase contrast of 30 degree 
inclination phase contrast + tangential direction positive directions of radial positive directions) 
The peak price of a perpendicular birefringence was calculated from each point, and the average of 
circumferencial direction 4 direction was made into the peak price of a perpendicular birefringence. 
Equipment is an OAK automatic birefringence measuring device. ADR-130N (light source helium- 
NE632.8nm) was used. 

[0031] [Examples 1-3] To the aromatic series polycarbonate resin 100 weight section, the front 
publication carried out amount combination of the polystyrene glycol of molecular weight 750, 20 ppm 
of phosphite which is 1000 ppm and a thermostabilizer about the pentaerythritol stearate which is a 
release agent were further blended to aromatic series polycarbonate resin, and it mixed with the tumbler, 
and pelletized at the temperature of 270 degrees C with 40phi single screw extruder, the optical disk 
substrate (5 - ") was fabricated for the above-mentioned pellet on the following conditions, and various 
evaluations were performed. A process condition is cylinder-temperature [ of 360 degrees C ], die- 
temperature [ of 1 10 degrees C ], and cycle 12 seconds, and the other conditions are as follows, 
making machine: - Sumitomo - a heavy industrial machine - DISK5 metal mold: - 5.25 inch MO ~ 
public funds - die-forming substrate thickness: - groove depth [ of 1.2mm stamper ]: - pitch [ of the 
groove of 160nm stamper ]: - 0.70-micrometer injection time amount: - 0.3-second cooldown delay: - 
8.0-second screw-speed: - diameter of 360rpm screw: ~ 25mmphi mold clamp force: - the inside of 
injection and dwelling ~ 20T and 25 in cooling - T [0032] [Example 4] In the example 1, except using 
the polystyrene glycol of molecular weight 1500 instead of the polystyrene glycol of molecular weight 
750, it pelletized like the example 1, the optical disk substrate was fabricated on the same conditions, 
and various evaluations were performed. 

[Example 5] In the example 2, except using the polystyrene glycol of molecular weight 1500 instead of 

the polystyrene glycol of molecular weight 750, it pelletized like the example 2, the optical disk 

substrate was fabricated on the same conditions, and various evaluations were performed. 

[0033] [Example 1 of a comparison] In the example 1, except not blending a polystyrene glycol, it 

pelletized like the example 1 , the optical disk substrate was fabricated on the same conditions, and 

various evaluations were performed. 

[0034] 

[Table 1] 
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[0035] The following thing becomes clear from Table -1. Glass transition temperature falls as compared 
with the mold goods obtained from an aromatic series polycarbonate resin independent thing (example 1 
of a comparison), the optical disk substrate obtained from the aromatic series polycarbonate resin 
constituent (examples 1-5) concerning this invention is excellent in imprint nature, its camber is small, 
and a perpendicular direction refractive-index difference is 400x10 to six or less, and is useful as an 
optical disk substrate. 
[0036] 

[Effect of the Invention] Since glass transition temperature is low excellent in the imprint nature of the 
signal of a stamper, the camber of a substrate is small and the perpendicular direction refractive-index 
difference of a shaping substrate is small, the aromatic series polycarbonate resin constituent of this 
invention can be widely used as the object for optical disk substrates, especially raw material resin for 
high density optical disk substrate manufacture. Moreover, the optical disk substrate fabricated using the 
aromatic series polycarbonate resin constituent of this invention is excellent in high imprint nature, low 
camber, and a low perpendicular direction refractive-index difference, and can be suitably used as a high 
density optical disk substrate, and the utility value on the industry is size very much. 



[Translation done.] 
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